Background -Perception of bronchoconstriction varies between individuals and its determinants remain to be identified. The perception of airflow obstruction and breathlessness during induced bronchoconstriction was studied, and the effects of anxiety, repetition of the stimulus, and bronchodilator needs on these measurements were examined in normal and asthmatic subjects. Methods -Fifteen normal (control) and 25 asthmatic subjects had two consecutive methacholine inhalation tests to induce a 20-50% fall in FEVI. Evaluation of the perceived magnitude of airflow obstruction, breathlessness, level of anxiety generated, and bronchodilator needs was obtained before each FEV1 measurement on a modified Borg scale from 0 to 10. Results -Mean (SE) maximal fall in FEV1 in asthmatic and control subjects was of similar magnitude: test 1, 37*6 (14)% and 38*7 (3.1)%, and test 2, 36-0 (1.6)% and 27*7 (2.4)% respectively. There was a large interindividual variation in perception of airflow obstruction and breathlessness but, although they were well correlated in asthmatic subjects, they were perceived differently by the control subjects. Perception of airflow obstruction was greater in asthmatic subjects. The level of anxiety and the bronchodilator use were low and did not influence perception. Conclusions -During induced bronchoconstriction, the overall perception of airflow obstruction and breathlessness were similar among asthmatic subjects but controls showed a higher perception ofairflow obstruction for any given level of breathlessness. Asthmatic subjects perceived airflow obstruction and breathlessness to a greater degree than did controls but anxiety and bronchodilator need were not correlated with respiratory sensation. The variability of bronchodilator use for similar degrees of bronchoconstriction suggests that it may be misleading to assess the severity of asthma control using only this indirect measure. 
struction and breathlessness during induced bronchoconstriction was studied, and the effects of anxiety, repetition of the stimulus, and bronchodilator needs on these measurements were examined in normal and asthmatic subjects. Methods -Fifteen normal (control) and 25 asthmatic subjects had two consecutive methacholine inhalation tests to induce a 20-50% fall in FEVI. Evaluation of the perceived magnitude of airflow obstruction, breathlessness, level of anxiety generated, and bronchodilator needs was obtained before each FEV1 measurement on a modified Borg scale from 0 to 10. Results -Mean (SE) maximal fall in FEV1 in asthmatic and control subjects was of similar magnitude: test 1, 37*6 (14)% and 38*7 (3.1)%, and test 2, 36-0 (1.6)% and 27*7 (2.4)% respectively. There was a large interindividual variation in perception of airflow obstruction and breathlessness but, although they were well correlated in asthmatic subjects, they were perceived differently by the control subjects. Perception of airflow obstruction was greater in asthmatic subjects. The level of anxiety and the bronchodilator use were low and did not influence perception. Conclusions -During induced bronchoconstriction, the overall perception of airflow obstruction and breathlessness were similar among asthmatic subjects but controls showed a higher perception ofairflow obstruction for any given level of breathlessness. Asthmatic subjects perceived airflow obstruction and breathlessness to a greater degree than did controls but anxiety and bronchodilator need were not correlated with respiratory sensation. The variability of bronchodilator use for similar degrees of bronchoconstriction suggests that it may be misleading to assess the severity of asthma control using only this indirect measure. Each subject responded to these questions on two different perception scales: (1) a modified Borg scale where 0 was nothing and 10 maximum, and (2) on a visual analogue scale from 0 cm (no perception) to 20 cm (maximum). '7 The visual analogue scale consisted of a horizontal 20 cm ruler without any mark on the patient's side. The subject had to indicate his perception by moving a marker along the ruler. There was no significant difference between mean perception scores on the Borg and visual analogue scale for any tests both in control or asthmatic subjects (p>005). The Borg scale was used subsequently for comparisons between the different perception scores for each parameter studied, as well as for bronchodilator need assessment.
When the maximum fall in FEV1 was obtained (50% or when symptoms were troublesome), the 3) . Anxiety levels were low in both groups and did not correlate with breathlessness or bronchodilator needs. In the asthmatic subjects, compared with control subjects, median scores of anxiety were 0 for tests 1 and 2 (p>0-05) when the FEVy fell by 20%. There was no significant difference in perception of airway obstruction and breathlessness or anxiety (fig 2) between the initial and second methacholine inhalation test. Looking at a possible acute temporal adaptation, we found that mean perception scores for a similar fall in FEV, were identical before the first and second FEV, measurements performed at a one minute interval.
PERCEPTION OF BREATHLESSNESS ON INDUCTION OF BRONCHOCONSTRICTION COMPARED WITH RECOVERY
The slope of perception of breathlessness/percentage fall in FEV, was similar during induction and recovery for asthmatic subjects but was steeper in controls during induction of bronchoconstriction (p<005). Although the overall perception of breathlessness was less on recovery, the mean perception at 20% fall in FEV, on recovery compared with induction was similar in both groups (p>005).
BRONCHODILATOR NEEDS IN RELATION TO FALL IN FEV,
The perceived need for bronchodilator use was small in both groups of subjects but lower in the controls, particularly after the first methacholine inhalation test, and did not correlate with airflow obstruction, breathlessness, or anxiety scores. The respective mean (SE) percentage fall in FEV1 at which the subjects felt the need to use their bronchodilator was (3-0)% (asthmatics) and 34-0 (3-4)% (controls) in test 1 (p<0c01); and 17-0 (2-9)% (asthmatics) and 25-0 (2-6)% (controls) in test 2 (p<0-01) (fig 4) . Perception of aitfiow obstruction in normal and asthmatic subjects Discussion We found that perception ofairflow obstruction and associated breathlessness following methacholine induced bronchoconstriction was usually correlated, although some subjects, particularly non-asthmatics, had lower scores for breathlessness at a given perception score of airflow obstruction. Mean perception scores for airflow obstruction and breathlessness were also higher in asthmatic than control subjects. Anxiety levels and bronchodilator needs during induced bronchoconstriction were low and did not correlate with breathlessness.
Subjects could differentiate changes in airway calibre and breathlessness independently. Perception of a fall in expiratory flow and breathlessness were closely correlated in most individuals, although there was a range of differential perception between the two sensations. In some, a perceived change in pulmonary function was associated with significantly less discomfort. This has been found with other types of sensations, such as pain induced by pressure, where some tolerate a high level of pressure before complaining of pain, while others note pain on minimal pressure.'8 Other observations also suggest a dissociation in some subjects between perception of physiological changes such as respiratory effort and dyspnoea, defined as an unpleasant urge to breathe."9 These differences may be related to the mechanisms involved in the perception of nociceptive stimuli at the central nervous system level, at the sensory afferent pathways, or to adaptation to a recurrent stimulus or other psychological factors such as anxiety.' In the present study, however, neither anxiety nor repetition of the stimulus was related to perception ofbreathlessness.
Other determinants of perception, such as airflow obstruction or breathlessness, may be related to hyperventilation and also to anxiety. Although ventilation was not measured in this study, we have previously reported an increase in perception scores during resistive loaded breathing in asthmatic subjects, although they had significantly lower minute ventilation rates than controls.20 Furthermore, we and others have suggested a role for hyperinflation in the perception of acute bronchoconstriction.21 22 The observation that control subjects have lower levels of perception than asthmatic subjects is in keeping with our previous data and those of others, which showed that asthmatic subjects had higher perception scores when progressive increases in resistive loads were applied.202' We may hypothesise that asthmatics are used to recognising this type of change in lung function or that other events such as methacholine-induced increase in lung volumes may be more severe in asthmatic subjects, although further studies are needed to verify this.
The nature and origin of anxiety is still an object ofdebate. 24 In many psychophysiological studies, however, including the present one, state anxiety may be operationally defined to allow its measurement. The low level of anxiety we observed may be because some of our subjects had performed previous provocation tests and felt secure in the hospital surrounding. 
